Abstract: Anoura caudifer (É . Geoffroy Saint-Hilaire, 1818) is a phyllostomid commonly called the tailed tailless bat. This is a relatively small species with an elongated muzzle, a long and protractile tongue, and generally dark brown pelage; it is 1 of 8 species in the genus Anoura. It occurs in Colombia, Venezuela, Guyana, French Guiana, Suriname, Brazil, Ecuador, Peru, Bolivia, and northwestern Argentina. This species is a habitat generalist occurring in mesic tropical forests from sea level to 1,500 m elevation. It is frequently captured in many locations along its geographical distribution and it is not considered of special conservation concern.
. A. caudifer is monotypic (Barquez et al. 1999; Simmons 2005) . NOMENCLATURAL NOTES. Some authors, such as Handley (1984) , spelled the species name ''caudifera,'' arguing that the genus is a feminine substantive, and that the specific epithet should agree with it, resulting in the name Anoura ''caudifera.'' But, according to Simmons (2005) and to Article 31.2.2 of The International Code of Zoological Nomenclature (International Commission on Zoological Nomenclature 1999) , the correct spelling is caudifer. Following the Code, if the author does not indicate if the name is an adjective or a substantive, it should be treated as a noun in apposition, and the original spelling maintained.
DIAGNOSIS
This species usually has a tiny tail, distinguishing it from Anoura geoffroyi (Geoffroy's tailless bat), A. cadenai (Cadena's tailless bat), and A. latidens (broad-toothed tailless bat), which lack a tail (Eisenberg and Redford 1999) . It has a small but well-developed calcar, whereas the calcar of A. geoffroyi is rudimentary (Nowak 1999) . In A. caudifer the interfemoral membrane is semicircular in shape, wide, and sparsely haired, whereas in A. geoffroyi the interfemoral membrane is triangular in shape and reduced to a narrow, densely furred band (Tamsitt and Nagorsen 1982) . A. caudifer is slightly smaller than A. geoffroyi (Eisenberg and Redford 1999) , but it has a longer rostrum (Albuja-V. 1983 ). The cranium of these 2 species is also similar, but in A. caudifer it is shorter and has a slightly larger zygomatic arch (Albuja-V. 1983) .
Anoura fistulata (long-lipped bat) is about 10% larger than A. caudifer (Muchhala et al. 2005) in almost all measurements. Measurements on specimens in the field showed that the tongue in A. fistulata is more than twice as long as that of A. caudifer (6-8 cm versus 3 cm). Another useful character to distinguish A. caudifer from A. fistulata is the shorter palatal spine and longer tail in A. caudifer (Muchhala et al. 2005 ). The interfemoral membrane of A. luismanueli (Luis Manuel's tailless bat) is moderately haired dorsally and densely furred medially on the ventral surface, in contrast with the virtually naked interfemoral membrane of A. caudifer (Molinari 1994) .
Anoura cultrata (Handley's tailless bat) differs from A. caudifer in having an enlarged and bladelike 1st lower premolar and a larger upper canine that has a distinctive longitudinal sulcus on the anterior face (Handley 1984) . It is perhaps not surprising that A. caudifer most closely resembles A. aequatoris (equatorial tailless bat), because the 2 were long thought to be conspecific. Mantilla-Meluk and Baker (2006) used discriminant analyses to separate the 2. The slightly smaller A. aequatoris has an interfemoral membrane that is quite well furred in comparison to the almost naked membrane of A. caudifer (Mantilla-Meluk and Baker 2006:9, figure 4b).
GENERAL CHARACTERS
Anoura caudifer is a relatively small species, with total length between 47 and 70 mm, tail varying from 3 to 6 mm, forearm between 34 and 39 mm, and mass ranging from 8.5 to 13.0 g (Koopman 1994; Molinari 1994; Muchhala et al. 2005; Simmons and Wetterer 2002; Solmsen 1998; Taddei 1975) . The muzzle is elongated, and the upper border at the height of the eyes is notably convex (Fig. 1) . The tongue is long and protractile. The nose leaf is small but well defined, taller than wide, and attached to the upper lip. The upper lip is smooth, lacking wrinkles or papillae. A deep furrow divides the lower lip medially, with 2 thick callosities on each side. The ears are short, separated, and rounded; the antitragus is absent and the tragus is normal, short, and without crenulations (Barquez et al. 1999 ).
The skull is elongated, but length of the rostrum is smaller than length of the braincase, and the rostrum widens in the area of the canines (Fig. 2) . Postorbital constriction is insignificant. Zygomatic arches are thin and the middle portion is frequently cartilaginous in young individuals; in mature specimens the arches are ossified and complete. A sagittal crest is absent; a slight lambdoidal crest is present. Tympanic bullae are small. Basiophenoidal pits are present but shallow (Barquez et al. 1999) .
Pelage is dense and silky, extending along both the dorsal and ventral sides, over part of the plagiopatagium, propatagium, and one-half of the forearm. Color is generally dark brown; the dorsal hairs are gray at the base and the ventral hairs are uncolored. Areas behind the ears, back of the neck, and anterior one-half of the back are paler or reddish in some specimens. Membranes are dark brown to black (Barquez et al. 1999) . Descriptions of pelage color in species of the A. caudifer group are usually superficial, but apparently, color is highly variable in this species. Tamsitt and Valdivieso (1966) observed that the occurrence of light and dark individuals of A. caudifer varied in local populations and did not reflect geographic trends.
The uropatagium is semicircular and bordered by a fringe of sparse hairs. The tail is usually present but can be absent in some specimens (Simmons and Voss 1998; Williams and Genoways 1980) . The tail is small, included in the uropatagium, and generally extends to its border. The calcar is small, slightly shorter than the length of the foot (Albuja-V. 1999). The thumb is short and thin, and its nail is short.
Means and ranges (mm; rounded to tenths) of external characters for 9 males and 12 females (in parentheses) collected from different localities in Ecuador (Albuja-V. 1999) were: total length, 52.8, 50.0-58.0 (58.4, 50.0-68.0); length of ear, 13.4, 12.0-17.0 (12.1, 8.0-17.0) ; length of forearm, 37.7, 35.0-36.4 (36.3, 32.9-38 .1); length of hind foot, 9.25, 7.0-12.0 (9.2, 8.0-11.0); length of tail, 4.9, 3.5-7.0 (5.5, 4.0-10.0). Means and ranges (mm) for the same males and females (in parentheses) cited above for length of skull were: 21.8, 20.8-23.8 (21.6, 20.8-22.1) .
Although geographic variation is slight in this species, there is some indication that animals from Argentina average slightly larger than those from Ecuador. Means and ranges (mm) of external characters for 8 specimens (no determination on sex) in Argentina were: total length, 59.0, 56.0-62.4; length of tail, 4.7, 4.5-5.0 length of ear, 12.9, 11.0-15.5; length of forearm, 38.1, 36.0-39.0; length of hind foot, 9.2, 8.0-10.0. Means and ranges (mm; rounded to tenths) for cranial and dental measurements for the same specimens cited above were: length of skull, 22.9, 22.7-23.9; condylobasal length, 22.1, 21.7-23.0; length of maxillary toothrow, 8.3, 8.2-8.5; width across canines, 4.1, 3.8-4.3; width across molars, 5.8, 5.7-6.2; width of postorbital constriction, 4.6, 4.4-4.9; zygomatic width, 9.9, 9.6-10.2; width of braincase, 9.0, 8.8-9.4; length of palate, 11.8, 11.5-12.4; width of mastoid 9.2, 9.1-9.3; length of mandibular toothrow, 8.9, 8.8-9.1; length of mandible, 16.7, 16.2-17.3 (Barquez et al. 1999) .
In contrast to those from Argentina, A. caudifer from Brazil averaged slightly smaller than those from Ecuador. Means and ranges (mm; rounded to tenths) of the forearm for 4 males and 3 females (in parentheses) collected at State Park of Pedra Branca, Rio de Janeiro, Brazil (Dias et al. 2002) were: 36.2, 35.5-37.5 (35.8, 35.3-36.4 ). Means and ranges (mm) for cranial and dental measurements for the same males and females (in parentheses) cited above were: length of skull, 22.7, 22.6-23.1 (22.8, 22.5-23.1); length of maxillary toothrow, 8.3, 8.3-8.6 (8.4, 8.1-8.7 ); width across canines, 4.0, 3.6-4.2 (3.9, 3.7-4.1); width across molars, 4.9, 4.1-5.2 (5.1, 5.0-5.3); postorbital width, 4.5, 4.0-4.8 (4.6, 4.6-4.7); zygomatic width, 9.3, 8.8-9.8 (9.3, 9.2-9.4); width of braincase, 8.6, 8.1-8.9 (8.5, 8.4-8.6 ); length of palate, 12.2, 12.0-12.4 (12.3, 11.9-12.8 ).
DISTRIBUTION
Anoura caudifer occurs in Colombia, Venezuela, Guyana, French Guiana, Suriname, Brazil, Ecuador, Peru, Bolivia, and northwestern Argentina ( (Nogueira et al. 2007 ). In Ecuador, it inhabits low and medium elevations on both sides of the Andes (Albuja-V. 1999). There are records in Argentina from Salta and Jujuy provinces (Barquez et al. 1999 ). On the eastern and western slopes of the Andes A. caudifer is less abundant than A. geoffroyi at higher elevations (Muchhala et al. 2005 ). This species is a habitat generalist occurring in mesic tropical forests from sea level to 1,500 m elevation (Eisenberg 1989) .
FOSSIL RECORD
There is a specimen of Anoura caudifer from the Quaternary Period in Minas Gerais, Brazil (Czaplewski and Cartelle 1998) . This specimen was documented by Winge (1893) from caves near Lagoa Santa, and the nomenclature was updated by de Paula-Couto (1946) .
FORM AND FUNCTION
Form.-Members of the genus Anoura have the 3rd largest brains in the subfamily Glossophaginae (Baron et al. 1996) , with many of the fundamental, telencephalon, and brainstem parts large. Within the genus, although A. caudifer and A. geoffroyi have similar brains, the brain of A. caudifer is smaller (Baron et al. 1996) . The vomeronasal organ of A. caudifer is asymmetrical (right vomeronasal organ, 3.72 mm; left vomeronasal organ, 3.97 mm) in anteroposterior length (Bhatnagar and Smith 2007) . The lumen is crescentric or nearly round. The ratio between the vomeronasal neuroepithelium and the receptor-free epithelium is estimated to be 3:1. The vomeronasal organ retains a cartilaginous capsule anteriorly, which becomes partially ossified posteriorly, before ending as a small remnant next to the palate. The nasal septum is thick and contains glands that also are observed in the lateral nasal wall. A huge blood sinus is present lateral to the receptor-free epithelium. The vomeronasal neuroepithelium is approximately 38 mm in height, whereas the nonciliated receptor-free epithelium is approximately 12 mm. Large vomeronasal nerve fascicles are seen under the vomeronasal neuroepithelium (Bhatnagar and Smith 2007) .
The dental formula is i 2/0, c 1/1, p 3/3, m 3/3, total 32 (Phillips 1971) . The I1 and I2 are small, paired, and separated by a wide space; I1 is smaller than I2. Premolars are laterally compressed and increase in size from the 2nd to the 4th; P2 is reduced and separated from the canine and P3 by a small space; P3 is separated from P2 and P4; and P4 is in contact at its posterior border with M1 (Barquez et al. 1999) . All premolars are triangular in lateral view except for P2; the central cusp is elevated and sharp, and the anterior and posterior cusps are smaller. The molars have a strong depression similar to that in the genus Glossophaga, although more laterally compressed. The absence of lower incisors, a diagnostic dental trait, provides a space through which the tongue extends during feeding (Barquez et al. 1999) . Lower premolars are thin; p2 is almost in contact with the canine, but separated from p3 by a small space. No gaps separate the remaining premolars and molars. The paraconid is much smaller than the rest of the cusps. The coronoid process of the mandible is not well developed, and is about the same height as the mandibular condyle (Barquez et al. 1999) . The canines are not exceptionally enlarged, the premolars are not reduced, and the 1st lower premolar (p2) is no larger than other premolars (Nagorsen and Tamsitt 1981) .
Function.-Anoura caudifer has the highest value for basal metabolism, 178%, reported for glossophagine bats (McNab 1969) . This species, both in laboratory experiments and in cave roosts, remains homeothermic at cool ambient temperatures (McNab 1969) . Thus, while remaining homeothermic, A. caudifer may require a higher basal metabolism, given the differential between ambient and body temperatures (Arends et al. 1995) . For A. caudifer to remain in energy balance, it requires about 4 h of foraging time, 800 floral visits, and in-flight commuting of about 50 km every night (Helversen and Reyer 1984) . Using doubly labeled water injections, Helversen and Reyer (1984) also calculated a daily energy expenditure of 310% the basal rate or 12.4 kcal/day. The basal metabolic rate was calculated for 7 specimens of A. caudifer (average body mass 5 11.3 g), at 28.1 ml O 2 /h (Cruz-Neto et al. 2001).
ONTOGENY AND REPRODUCTION
Reproductive individuals tend to be captured in the months of August-November, but an asynchronous reproductive cycle was predicted for Anoura caudifer (Wilson 1979) . In Argentina, a juvenile captured in Itaú , Salta Province, in October had deciduous teeth and was just beginning to fly. A 2nd individual from nearby Piquirenda Viejo was slightly more developed in mid-November, but the last molars had not erupted completely. At about the same time, in Río Pescado, a pregnant female was found with a well-developed fetus. This species may have a long reproductive period in Argentina, with births occurring from September through November (Barquez et al. 1999) . In Ecuador, during September 1968, 2 reproductive males were recorded in Río Saloya, and on August 1997 at Río Lliquino, a female was found with a 15-mm-long embryo (Albuja-V. 1999) .
Anoura caudifer appears to be reproductive at different times in different parts of its range. Seasonal polyestry was suggested for A. caudifer (Taddei 1976; Trajano 1985) . In a study carried out in the Cerrado biome in Brazil, Zortéa (2003) found that the only 3 pregnant females of A. caudifer he collected were captured in the rainy season. However, these data are not sufficient to define precisely the reproductive cycle of A. caudifer in this region. Zortéa (2003) recorded a female lactating in October, and 1 postlactating at the end of May, suggesting that this species may have more than 1 annual birth peak. Three nonreproductive females were recorded at the end of the dry season. Of the 3 males collected, only 1 was reproductive.
ECOLOGY
Population characteristics.-The habitat specificity and elevational range required by Anoura caudifer, a species primarily associated with higher elevations, results in a smaller distribution than implied in range maps. Such habitat specificity often results in geographically isolated populations having reduced gene flow with contiguous population units, thus promoting differentiation. This is the case with A. geoffroyi, which has a similar distribution (Griffiths and Gardner, 2007) . However, when morphological variation was investigated among samples from different localities across the entire distribution, geographic structure was difficult to determine (Mantilla-Meluk and Baker 2006) . This would seem to confirm the slight amount of variation in measurements in the studies listed above under ''General Characters.'' Space use.-Anoura caudifer is found in primary forest and lightly disturbed forests; in humid areas, especially above streams (Albuja-V. 1999). In French Guiana, colonies were found ranging in size from a few up to 100 individuals, some being nursing colonies and others being harems. In all these colonies, A. caudifer was found to be in association with Seba's short-tailed bat (Carollia perspicillata) and the common big-eared bat (Micronycteris microtis-Brosset and Charles-Dominique 1990).
Caves, tunnels, and tree holes are known shelters for A. caudifer. In caves, they live in association with other species such as A. geoffroyi, A. cultrata, C. perspicillata (as well as other species of Carollia), and the common mustached bat (Pteronotus parnellii- Lemke and Tamsitt 1979) . A specimen from Argentina was captured almost at ground level, in a net located at the side of a river in an open area, along with several specimens of the little yellow-shouldered bat (Sturnira lilium- Barquez et al. 1999) . A. caudifer had the lowest capture rates, and females tended to outnumber males (10 females and 3 males) in an ecological study in a Cerrado region in Brazil (Zortéa 2003) .
In Brazil, A. caudifer seems to occur in all biomes (Marinho-Filho and Sazima 1998), but there is no published record for the Caatinga (Oliveira et al. 2003 ). This species is commonly reported in surveys, and occurs in areas of primary and secondary forests (Brosset et al. 1996; Reis and Peracchi 1987) , banana plantations associated with forest areas (Esbérard et al. 1996; Peracchi and Albuquerque 1971) , pasture lands (Coimbra et al. 1982) , and urban and rural areas (Bredt and Uieda 1996) . It roosts in caves (Esbérard et al. 2005) , rock crevices (Peracchi and Albuquerque 1971) , holes in fallen trees (Reis and Peracchi 1987) , and a variety of man-made structures (Esbérard et al. 1996; Marques 1985) . This is 1 of the most common species captured in surveys done in karst areas (Esbérard et al. 2005; Trajano 1985) .
Diet.-Anoura caudifer feeds on nectar from a large variety of plants, including the families Fabaceae (Sazima 1976) , Passifloraceae and Campanulaceae (Sazima and Sazima 1987) , Bombacaceae (Fischer et al. 1992 ), Bromeliaceae (Sazima et al. 1995) , Marcgraviaceae (Sazima and Sazima 1980) , Myrtaceae (Teixeira and Peracchi, 1996) , Lythraceae, Malvaceae, and Rubiaceae (Sazima et al. 1999) . In Ecuador, A. caudifer prefers small flowers, whereas A. geoffroyi prefers larger flowers (Muchhala and Jarrín-V. 2002) . The diet of A. caudifer also includes pollen, fruits, and insects (Teixeira and Peracchi 1996; Zortéa 2003) . Sazima (1976) captured this species visiting flowers of the orchid tree (Bauhinia rufa) and observed that stomachs contained pollen and fragments of insects of the orders Thysanoptera, Hymenoptera, Coleoptera, and Lepidoptera.
Diseases and parasites.-Ectoparasites of Anoura caudifer include species of Labidocarpidae (Venezuela), Streblidae (Brazil and Colombia), Trombiculidae (Venezuela), and Spinturnicidae (Venezuela-Webb and Loomis 1977). The streblid Trichobius tiptoni was recorded for A. caudifer by Komeno and Linhares (1999) , and Strebla carvalhoi by Graciolli (2003) in Brazil. Trypanosoma vespertilionis and Trypanosoma (megadermae-type) were listed as protozoan parasites for A. caudifer (Ubelaker et al. 1977) . Litomosoides brasiliensis (Nematoda: Filariidae) was listed by Mourão et al. (2002) , from Amapá , Brazil.
Interspecific interactions.-In Brazil and Ecuador Anoura caudifer may be sympatric with 2 other nectarivorous bats, Pallas's long-tongued bat (Glossophaga soricina) and A. geoffroyi, with which it may compete (Baumgarten and Vieira 1994; Zortéa 2003) . A. caudifer has been found roosting with other bat species including A. cultrata and A. geoffroyi (Tamsitt and Nagorsen 1982) . In the Andes, A. caudifer, A. geoffroyi, and A. cultrata are sympatric, and have been found in the same roost in Colombia (Nagorsen and Tamsitt 1981) . Ecological overlap among the 3 species probably occurs in areas of sympatry and the size differences between A. caudifer and A. geoffroyi may be related to undetermined differences in resource utilization (Nagorsen and Tamsitt 1981) . A. caudifer also may be found coinhabiting caves with the common vampire bat (Desmodus rotundus), hairy-legged vampire bat (Diphylla ecaudata), 
HUSBANDRY
Laboratories maintained between 21uC and 28uC and with a relative humidity between 55% and 92% proved satisfactory for housing Anoura caudifer (Rasweiler and de Bonilla 1972; Rasweiler and Ishiyama 1973) . Greenhall (1976) pointed out the lack of information on the importance of ventilation and circulation of air in laboratories housing bats. Bats in poorly ventilated laboratories appear restless. Illumination is automatically controlled in many laboratories and 13 h of light and 11 h of darkness were found to be satisfactory for A. caudifer (Rasweiler and de Bonilla 1972) . In captivity, this species accepts bananas, mangoes, and sugar water with vitamins and proteins (Ruschi 1953) . Diets were successfully formulated for the long-term maintenance of large numbers of A. caudifer Rasweiler and de Bonilla 1972) .
Although a number of bats have bred and raised young in captivity, there is little published information for phyllostomids (Greenhall 1976) . Many captive colonies are initiated with wild-caught individuals and, unfortunately, females in advanced pregnancy either abort or die shortly after being placed in captivity. Rasweiler and de Bonilla (1972) found that A. caudifer could be kept in captivity for prolonged periods with low mortality rates.
BEHAVIOR
Anoura caudifer can be found in colonies from 5 to 15 individuals, in caves or in the foliage of certain trees such as Mangifera indica and plants in the genera Livistona and Attalea (Ruschi 1953) . The activity pattern of A. caudifer was analyzed in a fragment of Atlantic Forest in Brazil. The bats became active 1 h after sunset and were no longer captured 6 h later, with a peak of capture in the 4th hour after sunset (Aguiar and Marinho-Filho 2004). There was no statistically significant difference in the frequency of captures between the dry and rainy seasons (Aguiar and Marinho-Filho 2004) . Trajano (1996) captured and marked some specimens of A. caudifer in a karst region in southeastern Brazil, with a view toward observing the movements of this species. The results showed that A. caudifer was not recaptured, a fact that suggested a great degree of nomadism according to Trajano (1996) , but perhaps indicates the normal wariness bats show once captured.
GENETICS
Anoura caudifer has a diploid number (2n) of 30 and a fundamental number (FN) of 56 (Baker 1973; Baker and Hsu 1970; Hsu et al. 1968) . Because karyotypes of A. caudifer and A. geoffroyi (Baker 1979) are identical with those of A. cultrata, Nagorsen and Tamsitt (1981) concluded that the karyotype is conservative in species of Anoura. The G-banded karyotype of A. caudifer was examined by Haiduk and Baker (1982) and found to be identical to that of A. geoffroyi. Examination of their data suggested that the relationship between the genus Anoura and the remaining glossophagines was not resolvable because this genus is characterized by an autapomorphic karyotype. The autapomorphic condition is the result of a high rate of chromosomal evolution and the karyotype of Anoura requires a minimum of 30 rearrangements to so radically reorganize its banding pattern (Haiduk and Baker 1982) .
CONSERVATION
In the Neotropics, the control of common vampire bats is a serious threat to bats in general if conducted by inexperienced persons. Populations of insectivorous, frugivorous, and nectar-feeding bats have been lost, presumably as a consequence of misdirected campaigns aimed at vampire bats (Arita and Prado 1999; Villa-R. 1967) . Anoura caudifer, like other bats, is vulnerable to roost disturbance and habitat destruction. It is frequently captured in many locations along its broad geographical distribution but insufficient data about population sizes are available. Therefore, it remains data deficient for most of its distribution and is not considered threatened by the International Union for Conservation of Nature and Natural Resources 
